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Effects of continuous stretching to 
immobilization induced limited motion and pain in rats
Tomoko Koeda1, Takuya Sakakibara2, Yuya Okimuko3, 
Masashi Hotta4, Tatsuya Nomura5, Tomoaki Nakata6, 
Takanori Idutsu7, Shinichiro Hiraga1, Takanori Matsubara8, 
Hiromitsu Tasaki9
Abstract
　 It has become clear that a physical inactivity such as immobilization by casts or long-term bed 
rest induces pain generating although it is not finding damage apparently, and this pain generating 
prevention serves as the important purpose of physical therapy.  The physical therapy to the 
inactivity has been made a study on a limitation some joint mobility or disuse muscle atrophy.  Effects 
of continuous stretching for 20 to 40 minutes on the limited range of motion and muscle atrophy are 
accepted.  However, it has not accounted for the effect on the immobilized induced pain.  The aims of 
the present study were determine the effects of passive continuous stretching applied 6 days a week 
on the limitation of rat ankle joint mobility restriction and the generating pain during immobilization. 
Twelve Wister rats were used and divided randomly into three groups: the non-immobilization (N 
group, n＝2); the bilateral immobilization (C group, n＝4); continuous stretching for 30 min/day (6 
days/week) during immobilization (S group, n＝6).  In the immobilization groups, bilateral ankles of 
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each rat were fixed in full plantar flexion with plaster casts for 4 weeks.  The ankle joint mobility in S 
and N group was significantly higher than in C group in 4 weeks after immobilization (p＜0.01).  The 
pain threshold was also higher in N group than C group (p＜0.05).  These results suggested that the 
continuous stretching applied 6 days a week to immobilized muscle prevented the limitation of ankle 
joint mobility and the decreased cutaneous pain threshold.
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